The neuropeptides VIP/PACAP and T cells: inhibitors or activators?
The structurally related neuropeptides vasoactive intestinal peptide (VIP) and pituitary adenylate cyclase activating polypeptide (PACAP) are released within the lymphoid organs following antigenic stimulation, and modulate the function of inflammatory cells through specific receptors. In activated macrophages, VIP and PACAP inhibit the expression at both mRNA and protein level of pro-inflammatory cytokines and chemokines, through effects on de novo expression or nuclear translocation of a number of transcription factors, i.e. NFkB, CREB, c-Jun, JunB, and IRF-1. In addition, VIP and PACAP promote Th2-type, and inhibit Th1-type responses in vivo and in vitro, through several mechanisms, including preferential survival of Th2 effectors and subsequent generation of Th2 memory cells. The function of VIP/PACAP as "macrophage deactivating factors" appears to be responsible for their protective effect in vivo in models of septic shock. Both deactivation of macrophages and inhibition of Th1-type responses appear to be responsible for the beneficial effect of VIP/PACAP in models of Th1-type autoimmune diseases such as rheumatoid arthritis.